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INTRODUCTION
There has been considerable academic and regulatory interest in how to mitigate bank risk-taking behavior and improve performance in recent years. Undue risk-taking by banks jeopardizes the safety and soundness of individual institutions as well as the stability of the entire financial sector when contagion causes risks to spill over to other financial institutions. It is a well-known view that the vulnerability of the banking sector during 2007-2008 was at least in part caused by a build-up of excessive risk by some banks before the crisis (Brunnermeier and Pedersen, 2009; Deyoung et al., 2013) . Further, there is significant discussion over the extent to which governance failures have contributed to the risk exposures of banks. In particular, there are questions over whether bank boards were unable to monitor and control bank risk, whether executive pay was excessively structured to promote risk-taking,
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very few study has been examined the relationship between corporate governance and bank risk-taking such as Akhigbe and Martin (2008) , Pathan (2009) and Fortin et al. (2010) . But little evidence found that extend the relationship between bank risk and performance together in corporate governance literature, for example, Peni and Vähämaa (2012) .
In different studies Mishra and Nielsen (2000) , Macey and O'hara (2003) , Hanazaki and Horiuchi (2003) , Sierra et al. (2006) , Caprio et al. (2007) , De Andres and Vallelado (2008) , Cornett et al. (2009) , Levine (2009), and Cooper (2009) who focused the role of corporate governance in the banking industry. Diamond and Rajan (2009) on the one hand argue that financial institutions with the high quality of corporate governance are likely to support in the form of appropriate incentives and controls and therefore, the risk-taking practices of these firms preserve or enhance shareholder value. Levine (2004) shows that the governance of banks is a priority concern because banks are critical for utilization and distribution of capital and growth in industrial productivity. If banks implement conventional governance structures, bank managers bring about efficient capital allocation, enhance markets and exert a positive impact on the overall governance practices of other firms. As documented by Akhigbe and Martin (2006) and Akhigbe and Martin (2008) we also expect that banks with the quality of governance would lessen risks. On the one hand, John et al. (2008) ; Pathan (2009) and Fortin et al. (2010) find that corporate governance improves firm"s value even these driven by excessive risk. In contrary evidence, Beltratti and Stulz (2012) find that in a good corporate governance framework, performance can be detrimental if the firm driven by excessive risk. In recent studies, Stulz (2015) argues that governance plays a significant role in helping banks pursue an "optimal" level of risk that allows managers to maximize shareholder value while also taking into account the social costs of bank failures. Similarly, Haan and Vlahu (2016) also review the corporate governance literature on banks, but their focus is primarily on the link between governance and bank performance (rather than governance and risk).
Surprisingly, a large number of corporate governance literature has taken place in the most developed economies particularly in Europe and U.S. After hitting hard by Asian financial crisis (1997) (1998) , the landscape of corporate governance significantly changed and improved in many Asian countries (Mashayekhi and Bazaz, 2008) as effective governance is critical to all economic transactions, especially in emerging and transitioning economies (Dharwadkar et al., 2000; Judge et al., 2003) . Thus, from emerging economies, Bangladesh has also implemented CG in 2006 to respond to the global regulatory changes.
However, before 2006, CG was practiced voluntarily. Therefore, the practices of corporate governance in Bangladesh are quite absent in most companies and organizations (Gillibrand, 2004) . Later, Imam and Malik (2007) show the impact of corporate governance practice through ownership structure on different firm"s performance.
While Farooque et al. (2007) investigated the effect of board ownership on firm performance in Bangladesh.
Recently, Moudud-Ul- Huq and Noman (2011) analyze corporate governance practices of commercial banks while Hoque et al. (2013) show the impact of corporate governance mechanisms on bank performance. Later, Moudud-Ul- Huq (2015a) shows the practices of corporate governance through a comparative analysis between conventional and Islamic banks. Besides, Khan (2010) and Moudud-Ul-Huq (2015b) analyze both governance corporate social 1 Arguably, there exist various other dimensions that resulted in bank fragility during the global financial crisis of 2007-09, such as inadequate bank capital (Hanson, Kashyap, & Stein, 2011 ) unregulated shadow banking system (Gennaioli, Shleifer, & Vishny, 2013) and the too-big-to-fail problem (Freixas & Rochet, 2013) .
However, the focus of our paper is on one such channel like whether corporate governance improve bank performance and lessening risk-taking even financial crisis or not.
responsibility while the first one shows the effect of corporate governance elements to the corporate social responsibility and later, reflects both impact of corporate governance and corporate social responsibility on bank performance.
In spite of these links, there has been relatively little empirical research on the corporate governance of commercial banks in Bangladesh. Though "Corporate Governance" is a buzz word after the publication of Cadbury Committee report in the UK during the 1990s, but in Bangladesh, it is relatively a new area of research. To the best of knowledge, no works have been found to explore the relationship between bank performance and risk-taking behavior concerning the impact of corporate governance on compliance basis, financial crisis and none-linearity of corporate governance with a particular reference to Bangladesh as an emerging economy.
This study contributes many ways to the existing literature. First, our study is extended to a concurrent study by Adams et al. (2010) ; Beltratti and Stulz (2012) ; Erkens et al. (2012) ; Peni and Vähämaa (2012) ; Hoque et al. (2013); Zagorchev and Gao (2015) those who examine how firm-level and country-level factors such as bank characteristics, governance, and macroeconomic factors relate to bank performance and risk-taking. We augment their approach by showing both linear and non-linear impact of corporate governance on bank profitability and risk-taking behavior.
Second, similar to countries with more developed economies, the primary objective of Bangladeshi bank businesses appears to be creating wealth for the shareholders. In Bangladesh, there are different types of banks operating since 1971. Regarding profitability indicators, Islamic banks perform significantly better than other types of banks. 2 Therefore, one cannot expect the similar effect of corporate governance to different kinds of banks in Bangladesh. Therefore, we extend our study by focusing bank types.
Third, we emphasis on emerging markets, which present different governance practice than developed markets (Black, 2001; Bebchuk and Hamdani, 2009) . Prior firm-level studies can be divided into those who examine whether a measure of corporate governance predicts substantial market value, usually proxied by Tobin's q (governance-tovalue studies), and those who investigate the factors that predict firm-level governance choices (predict-governance studies); some do both. This article seeks to fill a critical research gap between a bank"s level of corporate governance comply or explain the disclosure and bank"s financial performance measured by ROA, ROE, Tobin"s Q and Efficiency. We also empirically used multiple measures of risk-taking behavior in governance literature such as SROA, SROE, Z-score, and Stability Efficiency (SE). Financial performance and risk-taking measures are not difficult to measure, but the association between the degrees of corporate governance complies or explains disclosure to performance and risk-taking are insufficiently developed in emerging economy like Bangladesh as the prior literature section reveals. One reason is that it is not clear in the literature how corporate governance complies or explains disclosure may be adequately quantified.
Fourth, this study is the first to examine the effect of corporate governance on bank performance and risktaking during the financial crisis while few works have been discussed on performance. Few studies that highlighted governance as a good mechanism during financial crisis such as Beltratti and Stulz (2012) who focus on bank stock returns in 31 countries over the period from July 2007 to December 2008, and document that large banks with lower leverage ratios had less negative stock returns during the crisis. Interestingly, their results also suggest that banking regulation differences across countries are not related to bank performance. Concerning corporate governance aspects, they also find that banks with strong and shareholder-friendly boards performed worse amidst the market turmoil. Similarly, Erkens et al. (2012) ; Aebi et al. (2012) ; Peni et al. (2013) among others investigate the effect of the financial crisis in their governance literature.
2 Please see Bangladesh Bank Annual Report: 2015-16 available at https://www.bb.org.bd/pub/annual/anreport/ar1516/chap5.pdf Finally, this study covers the latest balanced panel bank-year observations that drive to focus the linear and non-linear effect of corporate governance on bank performance and risk-taking behavior of Bangladeshi commercial banks by applying system generalized method of the moments (GMM) and dynamic ordinary least square (DOLS).
The remainder of the study is divided into six sections. Section 2 discusses the institutional background and corporate governance in Bangladesh. Section 3 describes relevant literature. Section 4 discusses data and variables and empirical methodology followed by Section 5. Discusses the empirical findings and an overview of our conclusions are presented in Section 6 and 7 respectively.
INSTITUTIONAL SETTINGS AND CORPORATE GOVERNANCE

Institutional Settings
After the independence, the banking system in Bangladesh started its journey with only eleven banks, including two state-owned specialized banks, six nationalized commercialized banks and three Foreign Banks. During 1980's banking industry significantly expanded due to the active entrance of private commercial banks. Currently, banks in replicates the instantaneous growth of banking systems of Bangladesh. According to Bangladesh Bank statistics, currently 9,131 branches of all scheduled banks are working in Bangladesh, and this focuses a view to forecasting a sound, efficient and stable financial system. The banking industry is emerging rapidly with an incremental change of some banks, branches, assets, deposits, policies, and strategies, etc. However, the overall assets of this industry amount to BDT (the local currency of Bangladesh) 9693.8 billion in 2015 which shows an overall increase in assets compared to 2014 (Table 1) . On the one hand, deposits also increased from 2014 and the overall deposits in 2015 show BDT 7406.5 billion. Moreover, Bangladesh Bank has recently circulated a road map to implement Basel III capital accord (BRPD Circular No. 7, March 2014) to boost this sector more, as well as to increase the credibility worldwide. Where corporate governance and risk management has given top priority concern among others.
Corporate Governance in Bangladesh
As a developing economy, Bangladesh has to be given emphasis in its different financial sectors, and that could be done by ensuring proper and efficient operations of business activities. To reach that goal it is a primary condition to practice good Corporate Governance (CG) in all the business houses and companies. Banking companies are mainly addressed here due to their unique position as lubricating the wheels of the real economy.
Banks deal in public money; public trust and confidence are of utmost importance in this industry. Also, BB has taken several measures for the improvement of corporate governance in banks in line with their one of the top priority concerns. These include a "fit and proper" test for appointment of chief executive officers of PCBs, specifying the formation of the audit committee of the board, enhanced disclosure requirements, etc. In continuation of the above transformations, the roles, and functions of the board and management have been redefined and clarified to (or "intending to") specifying the powers of the management and restricting the intervention of directors in the day-to-day administration of the bank. In this connection, related clauses of Bank Company Act 1991 have already been amended.
It is worth highlighting the differences in corporate governance in emerging markets and developed markets.
Emerging economies differ from developed economies and specifically from Anglo-Saxon economies in several important ways. The distribution and concentration of ownership; and the prevalence and economic importance of diversified business groups involving clusters of firms under common ownership and coordination are the most noticeable differences. Governance.
LITERATURE REVIEW
Corporate Governance and Performance
The major cross-country studies which include emerging markets are Klapper and Love (2004) Cheung et al., 2007; Cheung et al., 2011; Lei and Song, 2012) India (Dwivedi and Jain, 2005; Balasubramanian et al., 2010) Korea (Black and Kim, 2012) Russia (Black, 2001; Black et al., 2006; Kuznecovs and Pal, 2012) and Thailand (Kouwenberg, 2006; Connelly et al., 2012) .
The literature on the relationship between corporate governance and firm performance is extensive. However, the findings are inconclusive. One research stream finds that corporate governance is positively associated with firm performance. The research shows a positive correlation is based on the theory that an active board of directors can significantly reduce agency costs. By following this line of reasoning, Brown and Caylor (2004) find a strong correlation between corporate governance and performance, valuation and dividend payout for a large sample of US firms. While the likelihood of financial statement fraud can be reduced if a firm has non-executive directors and an audit committee (Beasley, 1996) . Along similar lines, Denis and Sarin (1999) find that firms would have aboveaverage stock price returns if they substantially increased the proportion of independent directors.
In contrast to these studies, some others fail to show a positive association between corporate governance and firm performance. Larcker et al. (2007) ; Aebi et al. (2012) for example, discover that the association between corporate governance and firm performance is inconsistent although they concede that their findings may result from difficulty in identifying reliable and robust measurements of corporate governance. Still, researchers have failed to find a convincing connection between corporate governance and organizational performance (Heracleous, 2001 ).
The detrimental impact of poor corporate governance on the value of the firm"s and performance in financial organization reported by Caprio et al. (2007) and De Andres and Vallelado (2008) . Firms with the poor quality of corporate governance may not provide enough incentives and controls that can increase shareholder value (Diamond and Rajan, 2009) . While the reverse impact also found by by Erkens et al. (2012) during the [2007] [2008] period documents that as a part of corporate governance, greater board independence and larger institutional ownership of financial firms is related to lower stock returns. In the similar strand, Fahlenbrach and Stulz (2011) also find a negative association between a chief executive officer of the firm with higher profitability. In other words, if CEO motivates by a shareholder value maximization principles have incentives to take risks that enhanced their compensation and, as a result, their firms" experienced inferior stock returns. While Peni and Vähämaa (2012) based on US banks find that strong corporate governance improves bank performance during 2008 financial crisis but detrimental for stock return. They also documented higher valuation of the stock market in the aftermath of the financial meltdown. In different strand, find a non-linear effect between managerial ownership and firm performance for UK companies, due to possible effects of alignment (Jensen and Meckling, 1976 ) and entrenchment (Morck et al., 1988) .
Besides of the above connection, the majority of the literature focuses corporate governance on compliance basis. However, it should be noted that compliance is more than disclosure. One of the first other studies that analyzed the relationship between company performance and compliance is Alves and Mendes (2004) who studied Portuguese listed firms. The Portuguese Code was issued in 1999 and was modeled on the OECD guidelines. The code includes 17 indicators, which are directly related to firms, but it also contains two separate recommendations directed towards institutional investors. The analysis is based on dummy variables i.e. if a firm complies with a recommendation, it takes the value of 1, and otherwise, the value is zero this measure also used by Goncharov et al.
( 2006) and Rose (2016) and show a positive effect of CG on firms" performance. A study by Renders and Gaeremynck (2012) also documents a positive relationship between performance and corporate governance compliance. Their methodology addresses the serious endogeneity problem, which is widespread in many corporate governance studies by using instruments and 2SLS.
But the link between compliance and financial performance is scarce in Asia. Recently, Tariq and Abbas (2013) evaluate the efficacy of the Pakistani Code of Corporate Governance using a panel of 119 firms during eight years.
They construct a score on each requirement that ranges from zero to five depending on the quality of information reported. Given that all clauses apply to a firm each given year, the score ranges from a minimum of 101 to a maximum of 501. They find a significant positive link between compliance and financial performance.
Corporate Governance and Risk-Taking
A central question of governance study is whether CG acts as a hedge against or favor of risk-taking. Recent governance literature is growing to delve the importance of investor protection based on the seminal work of La Porta et al. (2000) . In one strand of literature built on focusing the relationship between investor protection and cost of capital such as Wolfenzon (2002), and Castro et al. (2004) . Poor investor protection creates the need for dominant owners (Burkart et al., 2003) . But, since the owners cannot be trusted to protect minority shareholders" rights, the equilibrium outcome is a high cost of capital, and in turn under-utilization of outside capital and suboptimal investment. In different strand, Morck et al. (2000) show that lack of governance framework led inadequate investor protection and associated with a low level of informed risk arbitrage. From a complementary study, Durnev et al. (2004) suggest that a low level of informed risk negatively associated with corporate governance, resource allocation, and ultimately productivity growth. Corporate insiders" private benefits affect their choices on investment risks. All else equal, corporate insiders would choose to use corporate resources to pursue their self-interest, including diverting corporate resources for personal benefits, at the expense of shareholders. The corporate resources that insiders can divert before settling the cash flow claims of the firm make insiders behave like debt holders.
Stay in safe; insiders may even avoid some firm value-enhancing projects only to preserve their private benefits, undertaking a risky project only if its expected outcome in high cash flow states is sufficient to compensate for the lower level of diversion in less profitable states. Some corporate resources diverted for private benefits depend on the degree of investor protection. The better the investor protection, the lower the expected diversion (Shleifer and Wolfenzon, 2002) . Hence, with better investor protection, aggressively increased risky investment. The link between investor protection and corporate risk-taking also arises from agency problem. Agency theory of dominant insiders also suggests a positive link between corporate governance with better investor protection and corporate risk-taking. Prowse (1992) ; Edwards and Fischer (1994) ; Berglöf and Perotti (1994) first pointed out that the world corporations have controlled by principal owners.
In contrast to the arguments above, other cases suggest a negative relationship between the degree of investor protection and the riskiness of the substantial investment. One such argument conjectures that as soon as investor protection improves, there is less fear of expropriation by managers. Thus the benefits of having dominant shareholders serve as monitors of managerial behavior decrease (Burkart et al., 2003) . Hence, overriding shareholders become less dominant across firms, and their cash flow rights also decline in firms. This reduced proportion of dominant shareholding allows managers greater discretion to reduce risk-taking, potentially giving rise to a negative relationship between investor protection and corporate risk-taking. Besides, it is also plausible that corporate governance is also unsuccessful if the project riskiness increase or the cost of executing better corporate governance higher than its return (John et al., 2008; Pathan, 2009; Fortin et al., 2010; Beltratti and Stulz, 2012) . Thus, financial firms will not find advantageous to improve the quality of their governance if it does not help them to identify project risk and potential return better. From the analysis of Japanese firms, Nguyen (2011) also shows that corporate governance generates higher idiosyncratic risk when family control and ownership concentration higher. Also, he finds that family-controlled firms drive better performance over bank controlled firms. Recently, Liao et al. (2014) show that Taiwanese IPO firms have the positive effect of CG on stability while the main findings of Akhigbe and Martin (2006) ; Akhigbe and Martin (2008); Zagorchev and Gao (2015) show that better corporate governance is associated with less non-performing loans and higher Tobin"s Q for financial institutions.
What's going on in Bangladesh
Rashid et al. Therefore, to assess these certain issues, we develop the following hypotheses to unfold the area of research.
Firstly, we postulate that corporate governance enables the bank to minimize excessive risk-taking and enhance the profitability during the sample period including 2007-2008 financial turmoil. Secondly, we hypothesize that corporate governance has a non-linear effect on bank performance and risk-taking. Finally, we develop a hypothesis that the corporate governance has heterogeneous impact on bank performance and risk-taking across conventional and Islamic banks.
DATA AND VARIABLES
Data Collection
Our data on banks" characteristics are derived from audited annual published reports from Dhaka Stock
Exchange ( 
Definition of Variables
Bank Corporate Governance Measure
By following the approach of Moudud-Ul-Huq (2015b) we also quantify CG on the basis of compliance and non-compliance, it has given score 1 and 0 respectively. All the sub-indicators are also scored on this same basis.
Such as in corporate governance if there are 6 sub-indicators and any of them do not comply then it will use 0.0. If 5 sub-indicators comply, then it will be scored 5/6 (0.83). Again, if out of 7 indicators, total score is 6.83. Then, it will use the arithmetic mean (6.83/7). The banks which disclose the CG information fully then providing them as score 1 against this compliance and 0 otherwise. However, one of the problems with the "comply or explain" principle is that some banks may provide explanations that are poorly justified. This issue has already been addressed by the authors, Arcot et al. (2010) who studies the effectiveness of the principle using a unique database of 245 nonfinancial UK firms for six years.
Bank Performance Measures
After global financial crisis 2007-2008, performance is a most talked issue in the world. Which country, which region and which type of banks had better survivability during that period? And how? The solution can be derived through analysis of overall bank performance by using several bank performance measures (i.e. profitability and efficiency). In this regard, some literature suggests to use return on average assets (ROA) as the best measure of performance (Rivard and Thomas, 1997; Hassan and Bashir, 2003) but it is a backward-looking. So, the extant literature indicates that bank performance is best measured by a group of indicators rather than one single indicator (Berger et al., 2009; Lee et al., 2014) . Thus, this study also drives performance by return on total assets (ROA), including others such as return on equity (ROE), Tobin"s Q, and Cost Efficiency (EFF).
Bank Risk Measures
For a comprehensive analysis of the risk-taking behavior of banks, we emphasize on a series of risk measures not depending on the single measure. For example, in response to corporate governance we examine: (i) volatility of overall performance by using the standard deviation of return on assets, (SROA); (ii) stock return volatility as the standard deviation of return on stock, (SROE); stability efficiency (SE); and (iv) stability as an inverse proxy for risk and which is measured by natural logarithm of Z-score (LNZ). 6 Z-score is a highly skewed measure of bank risk-taking, and higher values of Z-score indicate the lower probability of bank default and higher stability. For brevity, we name it stability or LNZ throughout the rest of the study. As Fang et al. (2011) argue that potential stability of banks cannot be necessarily reflected by the Z-score. The deviation from the bank"s current stability and the maximum should be considered. Hence, we provide a measure of the bank"s stability efficiency by estimating stochastic frontier (Aigner et al., 1977) .
Bank Control Measures
Some control variables are included in this study to reflect banks strategic choices and characteristics that can affect bank risk-taking and performance. These variables are commonly used in studies of governance literature such as Mashayekhi and Bazaz (2008) . The primary objective of including these variables is to make sure that any potential independent effects they may have on performance and risk do not influence the main relationship under investigation. Table 2 shows the list of variables and their description. a By using software package-Frontier 4.1 versions, we estimate cost efficiency in considering a three output (loans, securities and deposits and short-term funding), three input (price of the fund, price of physical capital and price of diversification). By considering these, we have developed the multiproduct trans log cost function as follows:
Where, lnTC the natural logarithm of total costs (operating and interest expenses); ln Qi the natural logarithm of outputs, (gross loans, total securities and deposit and short-term funding); ln Ph the natural logarithm of ith input prices (i.e. price of funds, price of physical capital and price of labor). b we estimate stability efficiency by following the same approach of cost efficiency. Where, we replaced lnTC with Zscore as dependent variable of the translog specification. 320 320 320 320 320 Notes: ROA (ROE): return on average assets (equity); Tobin"s Q is the ratio of market value of equity plus book value of liability divided by total assets; EFF is the cost efficiency; SROA (SROE): standard deviation of return on assets (equity). NPLTL is the ration non-performing loan to total loans; LNZ is the natural logarithm of Z-score and proxy of stability while SE is the stability efficiency. The first four (next five) variables are performance (risk) measures. Where corporate governance (CG) is our main explanatory variable. Bank size (SIZE), income diversification (ID), employee productivity (EP), and liquidity (LIQ) are the bank-level control variables. Economic freedom (EF) is the industry-level and global financial crisis (GFC) is a dummy macroeconomic variable. Table 3 presents descriptive statistics about the key and control variables used in the regression. It is worth noting that among four measures of performance (ROA, ROE, Tobin"s Q and EFF); the average return on equity (ROE) shows the highest profitability for banks. On the one hand, among five measures of risk (NPLTL, SROA, SROE, LNZ, SE), the average of SROE and NPLTL are the highest. These imply that involvements of risk are higher for return on equity and credit. For stability issues, banks of Bangladesh are financially stable as the average value of LNZ is 2.970 ranges from -3.966 to 7.424. The negative value represents few banks are not financially stable. Apart from this, the average of stability efficiency (SE) is 1.146, implies that banks of Bangladesh are also showing better stability in cost efficiency. The mean score of corporate governance (CG) for the conventional bank is 0.765 while for Islamic banks the score is 0.925 (Table 4 ) and the overall score is 0.845. Moreover, the CG score of Islamic bank is gradually increased and climbed above of conventional bank through the period (Figure 1 ). This implies that the governance practice is better than conventional banks which are underlying below the standard. Except for financial stability (LNZ), corporate governance (CG), bank sizes (SIZE), liquidity (LIQ) and financial freedom (FF), all other variables have higher means corresponding to their medians. This implies that sample is slightly skewed. The standard deviations of all variables, however, are small except for return on equity (ROE), non-performing loan to total loans (NPLTL), the standard deviation of return on equity (SROE), income diversification (ID), employee productivity (EP) and liquidity (LIQ).
Descriptive Statistics
EMPIRICAL RESEARCH FRAMEWORK AND MODELS
Based on corporate governance literature, Laeven and Levine (2009) In this study, we apply dynamic panel data approach suggested by Arellano and Bover (1995) and Blundell and Bond (2000) and use the dynamic panel generalized method of moments (GMM) techniques to address potential endogeneity, heteroscedasticity, and autocorrelation problems. Given emphasized on the previous theoretical and empirical studies described above, the core regression model takes the form:
Where, in separate regressions, the dependent variable represents: (1) return on average assets (ROA), (2) return on average equity (ROE), (3) Tobin"s Q, (4) cost efficiency (EFF), (5) the standard deviation of return on assets, (SROA), (6) the standard deviation of return on equity, (SROE), (7) non-performing loan to total loans, (NPLTL), (8) Z-score (LNZ), and (9) stability efficiency (SE) respectively. Where, the first four measures refers as performance measures and rest indicates measures of bank risk. Besides, for the ease of our results discussion, return on average assets (ROA) and stability efficiency (SE) are considered as main measure of performance and inverse proxy of risk respectively. is the series of parameters to be estimated. The variable represents lagged dependent variable. A positive (negative) and significant value implies that performance and risk levels will be followed (inverse) from one year to the next. But it is difficult to consider the persistence of performance (risk) in a dynamic panel data. The variable is our main explanatory variable that presents corporate governance for bank i in year t. The is a proxy of exogenous bank-level control variables, such as bank size (SIZE), the income diversification (ID), and the employee productivity (EP), the liquidity (LIQ). The SIT is also a proxy of two variables such as: squared corporate governance (CG 2 ) and interaction between corporate governance and global financial crisis (CG*GFC). The financial freedom (FF) and global financial crisis (GFC) are the industry and macroeconomic dummy variable respectively. and signify the number of variables. Besides, is an unobserved individual effect, and is the error term.
Corporate governance and bank types may have a different effect on bank performance, and risk-taking as the bank varies with their structure and capacity. Therefore, we further modify our baseline equation to address the above issues as:
By extending Eq. 1, we use the product of corporate governance and bank types ( ) and bank types ( ) as new variables where bank types are classified as conventional and Islamic banks. In addition, the other variables remain unchanged in this equation.
To address the above issue, we consider two specification tests suggested by Stata"s xtabond2 and
Windmeijer"s correction. The first is the Hansen J test of over-identifying restrictions, which examines the overall validity of the instruments by analyzing the sampled analog of the moment conditions used in the estimation process. The second test confirms the hypothesis that the error term is not serially correlated. 7
In both the difference and the system difference-level regression, we check whether the differenced error term is second-order serially correlated.
7 Both test results are reported bottom part of the tables in main regression result section.
© 2018 AESS Publications. All Rights Reserved. Pearson"s correlation matrix for the variables used in the study. The dependent variables in regression models are: return on average assets (ROA), return on average equity (ROE), Tobin"s Q, cost efficiency (EFF), standard deviation of return on assets (SROA), standard deviation of return on equity (SROE), non-performing loan to total loans (NPLTL), natural logarithm of Z-score (LNZ), stability efficiency (SE). The primary explanatory variable is corporate governance (CG). Bank size (SIZE), income diversification (ID), employee productivity (EP), and liquidity (LIQ) are the bank-level control variables. Financial freedom (FF) is the industry-level variable and global financial crisis (GFC) is a dummy macroeconomic variable. **,*. Correlation is significant at the 0.01 level and 0.05 level (2-tailed) respectively.
Moreover, to address the potential multicollinearity issue, we demonstrate Pearson"s correlation matrix. As can be seen in Table 5 , the highest correlation coefficient between two independent variables (LIQ and ID) is -.591 and statistically significant at 1% level. To the consistent with previous studies, the issue of multicollinearity does not a challenge for our study. 8
By following Abdul et al. (2017) approach we apply Dynamic OLS to extend our study in the long-run (where we only show the impact of corporate governance on bank performance and risk-taking). The dynamic panel methodology has been chosen as the central theme for data analysis because of the dynamic nature of profitability and risk-taking activities that vary over time. The traditional OLS cannot be employed for dynamic estimation as the OLS estimator suffers from the endogeneity bias, heteroscedasticity, and autocorrelation problems that cater to the inefficiency problem. Thus, it is not feasible to establish an efficient long-run relationship estimator using the traditional OLS. One of the alternatives in estimating consistent long-run estimator is by employing Stock and
Watson (1993) model, namely DOLS. Stock and Watson (1993) have shown through the Monte Carlo simulation that DOLS is much better than other models, especially for small observations. By utilizing DOLS, it provides several benefits such as allowance for different orders of integration among regressors (more than order 1) and caters for the simultaneity problem among regressors. Stock and Watson (1993) adopt the parametric approach in dealing with the different order of integrated variables with the assumption that those variables are found to be cointegrated. Besides that, the DOLS can solve the simultaneity bias, especially for the small sample by incorporating the leads and lags value of the change in the regressors (Masih and Masih, 1996) . The application of DOLS in our estimation seems to be practical since our data spans are just too short (320 observations) and possess the higher potential for simultaneity bias if the traditional OLS is implemented. Therefore, we aim to provide a unified methodological approach that employs DOLS in time-series analysis to investigate the long-run relationship between bank performance and risk-taking appetite. By establishing the long-run relationship, we have dealt with the theoretical part, which is beneficial for policy implication.
EMPIRICAL RESULTS
In this section, it empirically examines both linear and non-linear effect of corporate governance on bank performance and risk-taking with macroeconomic shocks. To support non-linearity of corporate governance, it also explores the long-run relationship between corporate governance practice and bank performance and risk-taking.
Also, it also discovers the differential impact of corporate governance on bank performance and risk-taking concerning two major types of banks such as a conventional and Islamic bank. The baseline regression results of Eq.
(1) have displayed in Table 6 where Table 7 shows the differential behavior of corporate governance according to bank types through estimating Eq. (2). At the end of this section, precisely, it reports the long-run effect of corporate governance.
The Linear and Non-Linear Effect of Corporate Governance
We estimate two model (Model I and Model II) types. Table 6 reports the empirical results from 2006 to 2015 for the baseline regression, showing that the persistent coefficients of (performance and risk) models, meaning that performance and risk of banks will be followed from one year to the next. When the CG effect is considered, the coefficients of banking corporate governance practice on profitability are positively significant. Particularly, good practice of CG improves cost efficiency and bank value (Tobin"s Q) by mitigating agency cost and make banks lucrative for investors. These results partly are in line with Denis and Sarin (1999); Goncharov et al. (2006) ; Renders and Gaeremynck (2012) ; Tariq and Abbas (2013) and Zagorchev and Gao (2015) . On the one hand, in risk 8 Kennedy, P., 2008 . A guide to modern econometrics. Oxford: Blackwell Publishing. confirmed that multicollinearity is a challenge when the correlation is above 0.70 between two independent variables, which is not the case here. models, the coefficients for SROA, SROE, and NPLTL (LNZ and SE) are negatively (positively) significant, indicating that risk (financial stability and stability efficiency) can be reduced (improved) through practicing corporate governance. These results can be explained by following the arguments of Burkart et al. (2003) and Zagorchev and Gao (2015) that strong corporate governance lessens the dominance of overriding shareholders and restrain managers to take higher risk in the firms. The above findings are also corroborated to that of Durnev et al. (2004) ; Liao et al. (2014) and Zagorchev and Gao (2015) who relatively confirm that the impact of corporate governance on bank"s risk-taking is negative and positive for stability. The coefficient of bank size (SIZE) is negative and significant for profitability models and positive (negative) for SROA, SROE, and NPLTL (stability and stability efficiency), which implies that the performance of bank declines as size increase and large banks are less stable and risky. The coefficient of income diversification (ID) is positive and significant for bank performance except for the model of efficiency, implying that diversification of income can generate more revenue in banks, but sometimes it may be less efficient if the diversification is expensive. On the one hand, ID has no such significant effect on risk except it can potentially reduce the non-performing loan. As per our prediction, the productivity of employee (EP) is significant and positive (negative) for bank profitability (riskiness) except for efficiency and stability efficiency models, indicating that increased number of productive employees can enhance bank performance and reduce risk significantly though it increases costs regarding salary. Unfortunately, the coefficient of liquidity (LIQ) is not significant in profitability model but significant for improving stability and reducing credit risk.
When we identify corporate governance (CG) as squared, then it suggests modifying corporate governance through other means as the negative coefficient provides evidence for such a view. This also implies that only up to a point, beyond which these performance and risk indicators are negatively associated with higher standard of corporate governance. It appears that a continued dependence of corporate governance away from customization and standardization does not of itself imply an improved market performance though corporate governance has a long-run effect on bank"s performance and risk-taking behavior of Bangladesh (Table 8) . Only from different measures of bank performance a more generalized form of the relationship confirm the general finding of Morck et al. (1988) ; literature of a non-linear relationship between firm performance and corporate governance and results are rare in line with risk measures. However, corporate governance optimistically acts as an excellent mechanism during the financial crisis to minimize non-performing loan and keep banks stable financially and efficiently as the coefficients of CG*GFC are positive for stability (LNZ) and stability efficiency (SE) and negative for a non-performing loan to total loans (NPLTL). But unfortunately, contrary to our hypothesis and findings of Peni and Vähämaa (2012) corporate governance cannot be a significant determinant of bank performance during the crisis in a developing economy like Bangladesh. While financial freedom (FF) is also an insignificant determinant for bank performance and risk-taking as there is no significant relationship between them, as it could be explained as Bangladeshi financial sector is mostly restricted and therefore, it is yet to open the financial market.
The coefficient of global financial crisis in performance (risk) models showing a negative (positive) and significant relation except in Tobin"s Q (SROE), implying that during the period of economic shocks the performance of banks become vulnerable and unstable.
The Differential Impact of Corporate Governance
To address potential differences in the impact of corporate governance on performance and risk-taking between conventional and Islamic banks, we estimate the regression Eq. 2 by using return on average assets (ROA) as a measure of bank performance and stability efficiency (SE) as an inverse measure of bank risk-taking. Table 7 offers the empirical results of the corporate governance based on different types of the bank when ROA and SE are considered and shows both coefficients of corporate governance as being positive at the 5% significance level.
Hence, bank performance and stability efficiency can be improved through corporate governance. Similar to Table   6 , here the level of profitability and risk are also determined persistently from one year to the following year.
Considering the type of bank, analogously the coefficients for both conventional and Islamic bank are significant and positive in profitability model, but in risk model both the coefficients are insignificant. Interestingly, along with the corporate governance, an Islamic bank is positively significant for both models while along with the CG conventional bank is positively significant for profitability model. Above instance implying that Islamic banks have some superiority of using corporate governance to improve bank performance and higher stability efficiency over the conventional bank which also profitable but no evidence of improving stability efficiency. The possible argument of such imperative effect of Islamic banks on performance and risk-taking behavior over conventional bank is their continuous improvement of applying corporate governance guidelines (Figure 1 ). 
productivity (EP), the liquidity (LIQ).
The SIT is also a proxy of two variables such as: squared corporate governance (CG 2 ) and interaction between corporate governance and global financial crisis (CG*GFC). The financial freedom (FF) and global financial crisis (GFC) are the industry and macroeconomic dummy variable respectively. Besides, is an unobserved individual effect, and is the error term. J-statistic shows the p-value that cannot reject null hypothesis. AR (1) and AR (2) are 1st and 2nd-order autocorrelation. The values in parentheses are t-values. *Significance at 10 percent; ** 5 percent; and *** 1 percent level.
Thus, as per our expectations, the effect of corporate governance across banks is not homogenous on bank performance and their risk-taking behavior. Resembling Table 6 , bank-level, industry-level and macroeconomic control variables preserve almost the same coefficient in Table 7 . 
CONCLUDING REMARKS
This study empirically investigates the linear and non-linear impact of corporate governance on bank"s performance and risk-taking behavior in the emerging Bangladeshi economy. We use weighted scoring model (WSM) to quantify compliance or explain based corporate governance and showing its impact on a series of bank performance and risk-taking measures. To test the short-run relationship between corporate governance and performance and risk, we primarily use system-GMM, and for a long-run relationship, we use Dynamic Ordinary Least Square (DOLS). Later, we also check whether corporate governance has any differential impact on bank"s performance and risk-taking across bank types.
The findings of the present study support that corporate governance drives benefit for banks. Notably, it not only enhances efficiency in cost management and value of banks but also acts as a dynamic mechanism that can reduce bank risk and keep them financially and efficiently stable over time even in a crisis. Also, we also capture the differential impact of corporate governance on bank types. Where corporate governance practice in private banks is as good as Islamic bank from the profitability context but bit far from Islamic bank to minimizing risk and ensure better stability. Therefore, the regulators should be given emphasized on the private bank to improve corporate governance. Moreover, they should customize corporate governance in the long-run by following developed economy. For expansion, the government can introduce more Islamic Shari"ah bank as it can absorb risk and generate more return. Finally, we recommend corporate governance as one of the most successful indicators during the crisis as it may keep financial markets stable. Competing Interests: The authors declare that they have no competing interests. Contributors/Acknowledgement: All authors contributed equally to the conception and design of the study.
